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ABSTRACT 

The needs assessment reported in this document was 
undertaken to identify the skills and knowledge needed in the 
maintenance department of Standard Steel of Burnham, Pennsylvania, so 
that curriculum could be developed to: (1) train most department 
employees for most tasks across crafts; and thereby (2) increase 
productivity by decreasing the time spent arranging for a number of 
workers on each job. The document consists of an introduction and 
several matrices. The introduction lists the crafts involved 
(riggers, pipe fitters, electricians, mechanics, tinners, hydraulics 
workers, instrument workers, and maintenance machinists) and 
describes how the skills and knowledge were identified. The matrices 
present: the general job sequences identified and the function of 
each task (safety; replace; shutdown; preventive maintenance; 
start-up and test; and repair, rebuild, and troubleshoot) in relation 
to each sequence; the areas considered general knowledge required for 
each craft; euid the areas considered specialized knowledge required 
for each craft. At least half of the document consists of a separate 
matrix for each craft, which states what knowledge areas are needed 
to repair which systems. (CML) 
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In an effort to increase efficiency within the Maintenance Department, 
Standard Steel of Bumham, Pennsylvania, decided to desigii and to implement a skiU 
curriculum. Specifically, the Maintenance Department, which had been divided into 
eight distinct craft areas, would eventually become a single area, in which each 
employee would be quaUfied to do the majority of maintenanca jobs. It was the task of 
a team from the Penn State University Institute for Research in Training Development, 
(IRTD), to perform a needs assessment that would identify those basic skills ' are 
required to perform the jobs within each of the crafts. The identification of these 
skUls then would be used to develop a curriculum aimed at increasing the basic 
knowledge to acceptable levels. It was hypothesized that if any one maintenance 
worker possessed the skUls to perform most maintenance tasks, productivity would 
inaease. This increase would result fi-om a reduction in the time spent arranging for a 
number of workers on each job. For example, if a repair was required on a small electric 
motor which might normaUy have required a rigger, an electrician and a mechanic, 
now that same job could be completed by one person. 

With this purpose in mind, a process was developed which would insure that 
the largest number of skUls could be identified. The remainder of this summary will 
focus on that process. The aafts which would be involved in the needs assessment 
included: Riggers, Pipe Fitters, Elechicians, Mechanics, Tinners, Hydraulics, and 
Maintenance Machinists. The process presented in Figure 1 was used to identify the 
skills needed for each of the aafts. For example, the researchers conducted step one 
through step six for Riggers and then again for Elechicians and so on, for each of the 
crafts. 
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Specifically, after a craft was pinpointed, the researchers met with the 
foremen of that craft. This meeting consisted of a thorough explanation of the 
researchers' purpose, as well as the specific information needed from the foreman. It 
was important that the foreman understood which information was needed and how it 
had to be organized. It was explained that initially it was important to identify all 
of the machines or systems of machines for which the workers in his craft area would 
be responsible. Then, the specific jobs or sequences of jobs for each machine had to be 
identified. For example, when talking with the foreman of the mechanics, if he 
identified the AFM machine as being a machine for which mechanics were 
*?sponsible, the foreman was asked to list which tasks he might perform on the AFM. 
These tasks might include "repair, replace or align," to name a few. In addition to 
identifying the tasks performed on each machine, the foreman was asked what types 
of knowledge would be necessary to complete the job. For example, a mechanic 
repairing an AFM machine, would need a basic understanding of mechanical principles 
as weU as an understanding of its conshnction and design. This, tiien, would be labeled 
general knowledge or knowledge that would be useful for mechanics in otiier steel mills 
or industries. Another type of knowledge which needed to be identified, was called 
specialized knowledge. Specialized knowledge is knowledge specific to the Standard 
Steel plant. However, specialized knowledge, or plant specific knowledge, was not 
found to play an important role in most of ti\e aaf ts. 

This process of listing the machines, the tasks completed on the machines and 
the knowledge necessary to carry out the tasks was continued with the foreman until 
all of the machines had been identified and the task sequences described. Thus 
generating a list of the majority of the machines. To insure that all the machines were 
identified, however, a walkthrough was conducted. 
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The walkthrough with the foreman was the second step in the process presented 
in Figure 1, At this point, the foreman was asked to conduct a tour of the plant 
accompanied by the researchers. He was asked to identify those machines that had 
not previously been identified, with which the men in his craft area would come in 
contact. Often it was found that these tours served as good methods for triggering 
memories. The foreman frequently would identify several machines that previously 
had been forgotten. Again, the foreman was asked to list those tasks which might be 
completed on that machine and the knowledge needed to carry out the task. 

After the walkthrough, the researchers organized and condensed the 
information. The researchers then returned with a clean copy of the Ust of machines 
and tasks for that craft. The foreman was asked to review the list. This review 
comprised the third step in the process described by Figure 1. The examination of the 
list by the foreman deared up any misunderstandings that may have occurred. On one 
occasion, for example, the researcher had Usted a machine as a "ring nail" when the 
machine being referred to was a ring mill. The process continued, as shown in Figure 1, 
with an "expert walkthrough." The foreman was asked to allow the researchers to 
take a tour of the plant with one of the maintenance workers. The goal of this 
walkthrough was the same as with the foreman. Again, it was often found that the 
walkthrough provided an excellent mode of identifying and modifying relevant 
information. 



When the researchers updated their Usts of tasks and knowledge, they entered 
the last phase of the process labeled as step 5 on Figure 1. In this phase the researcher 
had either the foremen or the foreman's supervisor validate the information collected. 
This final step insured that the information was the best representation of the skills 
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necessary for each craft area. This process generated eight separate charts, one for 
each aaft area. These charts affect the specific machines and systems, along with the 
knowledge necessary for the repair of each machine or system for each chare area. 
Additionally, a chart showing knowledge and skills across all eight craft areas was 
prepared. 

With this information, the second phase of the larger project of developing a 
curriculum can be started. At that point, it will be important to examine the 
information collected here, to identify any overlap in the necessary skUls that aafts 
share. This process may aid in deciding on the best structure and content that the 
curriculum should have. It must also be determined whether the knowledge and sldlls 
would be best taught by a vo-tech school, by plant personnel, or by outside vendors. 
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Needs Assessment Sequence 
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